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ABSTRACT 



The invention is a method and apparatus for configuring a 
first device based on a code associated with a second device. 
In accordance an embodiment of the invention, the method 
comprises the steps of accepting with the first device an 
input from the second device, providing to the first device a 
code associated with the second device in association with 
the input, determining if a configuration of the first device 
corresponds to a configuration corresponding to the pro- 
vided code and, if not, reconfiguring the first device to a 
configuration associated with the provided code if the first 
device. In one embodiment of the invention, the first device 
is a computer and the second device is a keyboard connected 
to the computer, the input comprises the typing of a key and 
the configuration comprises selecting a keyboard mapping 
function corresponding to a keyboard code, 

20 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DYNAMICALLY CONFIGURING DEVICE 
USING DEVICE CODE 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention is in the field of computer devices and 
relates to a method and apparatus for dynamically config- 
uring a computer device using a device code. 

Portions of the disclosure of this patent document may 
contain material that is subject to copyright protection. The 
copyright owner has no objection to the facsimile reproduc- 
tion by anyone of the patent document or the patent disclo- i5 
sure as it appears in the Patent and Trademark Office file or 
records, but otherwise reserves all copyright rights whatso- 
ever. Sun Microsystems, Java and all Java-based trademarks 
and logos are trademarks or registered trademarks of Sun 
Microsystems, Inc. in the United States and other countries. 20 
All SPARC trademarks are used under license and are 
trademarks or registered trademarks of SPARC International 
in the United States and other countries. Products bearing 
SPARC trademarks are based upon an architecture devel- 
oped by Sun Microsystems, Inc. 25 

2. Background Art 

One goal of many of today's product manufacturers is to 
make their products user-friendly to users who read and 
write a variety of different languages. This is true of com- 
puter hardware and software manufacturers. 

As one means of rendering a computer usable by users 
who read and write different languages, different keyboards 
may be associated with a computer which are specially 
arranged or adapted to permit the user to type in a specific 
language. For example, one keyboard may have keys cor- 
responding to the letters of the English alphabet. Another 
keyboard may have keys corresponding to Russian, French, 
German or other languages. Of course, the computer must be 
arranged so that when a user uses a particular keyboard, the 
symbols associated with the keys on the keyboard are 
correspondingly displayed on the computer. 

Keyboards, however, are not generally arranged to send 
data to a computer which represents the particular symbol 
associated with a typed key. Instead, the keyboard sends a 45 
code to the computer indicating the particular key which was 
depressed. This information is generally in the form of a 
location code. The computer is provided with keyboard 
maps for a variety of keyboard layouts. The computer 
utilizes a map to translate the location code of a typed key 
into a symbol which corresponds to that location. As may be 
appreciated, if the computer is using a map which does not 
correspond to the correct keyboard, the symbols which the 
computer indicates are associated with the typed keys may 
be erroneous as compared to the symbols which are actually 
associated with the keys of a particular keyboard. 

In a common arrangement, when a user connects a 
particular keyboard to a computer, the user may access 
software for selecting the particular "map" corresponding to 
the keyboard which the user is connecting. For example, the go 
operating system Wmdows 98™ includes a feature by which 
a user may select one map for an English-language 
keyboard, another for a Russian-language keyboard, and yet 
others for languages such as Swedish and German. 

This above-described arrangement requiring the user to 65 
configure the computer to ensure that the map the computer 
is using corresponds to the keyboard which the user is using 
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has several disadvantages. One problem is that this arrange- 
ment requires the user to identify what particular keyboard 
is being used. A user might accidentally select a keyboard 
for one particular English dialect instead of another, and not 
recognizing this, not successfully reconfigure the computer 
to match. 

Another problem is that the user may not be able to 
communicate with the computer in a manner which permits 
selection of a new configuration. For example, a user who 
reads and writes Russian may use a Russian language 
keyboard with a computer configured to display text and 
other information in Russian. A tiser who speaks and writes 
only English then wishes to use the same computer may 
connect an English language keyboard to the computer. 
When the user wishes to change the configuration of the 
computer to match the new keyboard, however, the menus 
and other displayed information may be presented in 
Russian, making it extremely difficult for the user to recon- 
figure the computer. 

This arrangement also has the disadvantage that the user 
may need to use the newly connected keyboard to recon- 
figure the computer. Until the computer is configured with 
the correct map, however, the user's keystrokes on the 
keyboard will not necessarily yield the desired results. 

SUMMARY OF THE INVENTION 
The invention is a method and apparatus for configuring 
a first device based on a code associated with a second 
device. 

In accordance an embodiment of the invention, the 
method comprises the steps of providing a signal from the 
second device to the first device an input from the second 
device, providing to the first device a code associated with 
the second device in association with the input, determining 
if a configuration of the first device corresponds to a 
configuration conesponding to the provided code and, if not, 
reconfiguring the first device to a configuration associated 
with the provided code if the first device. 

In one embodiment of the invention, the first device is a 
computer, the second device is a keyboard connected to the 
computer, the input comprises the typing of a key and the 
configuration step comprises selecting a keyboard mapping 
function corresponding to a keyboard code. 

In one or more embodiments, computer hardware and/or 
software is arranged to perform the method of the invention. 
Further objects, features and advantages of the invention 
will become apparent from the detailed description of the 
drawings which follows, when considered with the attached 
figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an example of an environment for use with the 
present invention. 

FIG. 2 illustrates a block diagram of one embodiment of 
an HID. 

FIG. 3 is a flow diagram illustrating the operation of the 
present invention. 

FIG, 4 is a block diagram of a computer system for use 
with the present invention. 

FIG. 5 illustrates a display in one embodiment of the 
present invention. 

FIG. 6 illtistrates a display in another embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The invention is a method and apparatus for dynantiically 
configuring a first device or element using a device code 



07/15/2004, EAST Version: 1.4.1 



us 6,5 

3 

associated with a second device or element. In the following 
description, numerous specific details are set forth in order 
to provide a more thorough description of the present 
invention. It will be apparent, however, to one skilled in the 
art, that the present invention may be practiced without these 
specific details. In other instances, well-known features have 
not been described in detail so as not to obscure the 
invention. 

Method of Dynamic Internalization Using Device Code 

One embodiment of the invention comprises a method for 
dynamically configuring a first device or element using a 
device code associated with a second device or element. In 
one or more embodiments, the invention is a method by 
which a first device, such as a computer, is configured based 
on a code associated with a second device, such as a 
keyboard. This method will be described with reference to 
FIG. 3. 

In a first step SI of the method, a determination is made 
as to whether a new device is present. If yes, at step S2,the 
new device, such as a keyboard, is coupled to a computer. 
After step S2, or if there is no new device at decision block 
SI, at step S3, an input to the second device is accepted. In 
one or more embodiments, the input is a key event associ- 
ated with a keyboard of a computer. By "key event" it is 
meant the activation, such as by depression, of a key or other 
input device associated with the keyboard. 

At a step S4, a code associated with the second device is 
provided to the first device. In one or more embodiments of 
the invention, the code comprises information which iden- 
tifies a characteristic of the first device, such as the arrange- 
ment of a keyboard. For example, the code may identify the 
language or country to which the keyboard corresponds. 
Such codes are well known to those of skill in the art. 

The code may be provided by the keyboard or other 
second device in a wide variety of manners. In one or more 
embodiments, the code is automatically transmitted from the 
keyboard or other second device to the first device to be 
configured each time a key is activated. In one or more 
embodiments, the code is transmitted with the key code 
indicating which key was activated on the keyboard. The 
computer or other first device to be configured may also be 
arranged to seek the information from the keyboard or other 
second device, such as in response to the transmission of a 
depressed key code. 

At a step S5, it is determined if the current configuration 
of the computer or other first device is the same as the 
configuration which is associated with the provided code. 
For example, if a computer is configured for mapping input 
from a Russian-language keyboard and this configuration 
corresponds to a code of 5, this configuration (i.e. "code 5") 
is compared to the code transmitted from the keyboard, such 
as "8" for an English-language keyboard. 

If the computer or other first device is not configured in 
a manner which corresponds to the provided code, then the 
computer is reconfigmed at step S6. If the computer is 
already configured correctly at decision block S5, or after 
the computer has been reconfigured at step S6, the system 
retuirns to decison block SI. 

In one or more embodiments, reconfiguration of the 
computer comprises selecting a keyboard mapping function 
which corresponds to the keyboard which provided the code. 
As an example, in this arrangement, when a user types a 
Russian letter for display, that letter is displayed on the 
computer. 

Configuration Protocol 

In one or more embodiments of the invention, the con- 
figtu-ation of the first device to match the configuration 
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associated with the provided code is prospective only. In 
other words only those events and occurrence after or 
subsequent to the reconfiguration are affected. Consider 
where text is typed into a computer with an Engfish- 

5 language keyboard and displayed in English. When a user 
connects a Russian-language keyboard and inputs text, the 
display continues to show the existing text in English, but 
displays any new text that is typed on the Russian-language 
keyboard in Russian. An example of this is illustrated in 

10 FIG. 5. 

Referring to FIG. 5, at time TO, a user, using an English 
language keyboard, has typed a sentence "The keyboard is 
English". At time Tl the keyboard has been switched to a 
Russian keyboard. As the user continues typing, the letters 
15 now typed appear in Russian, but the prior text remains in 
English. 

In one or more embodiments, the reconfiguration of the 
computer be arranged to change information and data asso- 
ciated with events both prior and subsequent to the input 

20 event which triggers the reconfiguration. For example, in 
response to a new language code from a newly connected 
keyboard, text or other information previously input in 
accordance with a previous configuration (such as in 
English) may be converted to match the new configuration. 

25 Referring to FIG. 6, at time TO, a user, using an English 
language keyboard, has typed a sentence "The keyboard is 
En^ish". At time Tl the keyboard has been switched to a 
Russian keyboard. As soon as the user continues typing, the 
new letters typed appear in Russian, and the letters of the 

30 prior text are converted to the Cyrillic (Russian) equivalent. 
The computer may be arranged to reconfigure mentis and 
other information to display in the new language or other 
configuration which matches new code. 
Environment 

35 As described in more detail below, the invention has 
application to a variety of devices and systems having at 
least one first device and at least one second device. One 
example of a computer system architecture or system with 
which the invention is applicable in FIG. 1. In this system, 

40 the at least one first device comprises a central data source 
and the at least one second device comprises a "Human 
Interface Device" (HID). As described in more detail below, 
in this architecture, some or all computing is done by the 
central data source or service, with the output of the data 

45 source provided to a HID. The HID is capable of receiving 
data and displaying data. 

In the system illustrated in FIG. 1, the central data source 
comprises one or more computational service providers or 
servers 100. The one or more service providers 100 com- 

50 municate with one or more HIDs through some interconnect 
fabric 101, such as a network. 

In this arrangement, the computational power and state 
maintenance is found in the service providers. The services 
are not tied to a specific computer, but may be distributed 

55 over one or more traditional desktop systems such as the 
computer device described in connection with FIG. 4 below. 
One computer may have one or more services, or a service 
may be implemented by one or more computers. The service 
provides computation, state, and data to the HIDs and the 

60 service is under the control of a common authority or 
manager. In FIG. 1, the services are found on computers 110, 
111, 112, 113 and 114. The central data source can also be 
providing data that comes from outside of the central data 
source, such as for example, the Internet or world wide web. 

65 It is the responsibility of the service to handle commu- 
nications with the HID that is currently being used to access 
the given service. This involves taking the output from the 
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computational service and converting it to an acceptable Thus, an embodiment of the invention can be imple- 

protocol for the HID, mented as computer software in the form of computer 

The interconnect fabric is any of multiple suitable com- readable code executed on computer 400 or other device, or 

munication paths for carrying data between the services and in the form of bytecode class files executable within a 

the HIDs. In one embodiment the interconnect fabric is a 5 Java™ runtime environment running on such a computer or 

local area network implemented as an Ethernet network. other device, or in the form of bytecodes running on a 

Any other local network may also be utilized, as well as the processor (or devices enabled to process bytecodes) existing 
Internet, the world wide web or others. distributed environment (e.g., one or more processors on 

In one embodmient, the mterconnect fabnc provides ^ network such as the system described above), 
actively managed, low-latency bgh bandwidth commum- Referring to FIG. 4, the computer 400 includes a key- 
cations between the HID and the services bemg accessed. ^^^^^ ^ ^ 

The HID IS the means by which users access computa- ^ ^ , ^-iot^iu j j r 

. , . -J J L *u _ • \i to a system bus 418. The keyboard and mouse are for 

lional services provided by the servers or services, and as . , . . , , 

such the HID may also be referred to as a client or user i^troducmg user mput to the computer system and cominu- 

workstation or terminal. FIG. 1 iUustrates HIDs 121, 122 "^c^trng that user input to processor 413. Other suitable 

and 123. In the embodiment illustrated, a HID consists of a 15 input devices may be used m addition to, or m place of, the 

display 126, a keyboard 124, a mouse 125, and audio mouse 411 and keyboard 410. I/O (input/output) unit 419 

speakers 127. The HID includes the electronics needed to coupled to system bus 418 represents such I/O elements as 

interface these devices to the interconnection fabric and to a printer, A/V (audio/video) I/O, etc. 
transmit to and receive data from the services. Computer 400 includes a video memory 414, main 

A block diagram of one embodiment of a HID is illus- 20 memory 415 and optional mass storage 412, all coupled to 

trated in FIG. 2. The components of the HID are coupled system bus 418 along with keyboard 410, mouse 411 and 

internally to a PCI bus 212. A network control block 202 processor 413. The mass storage 412 may include both fixed 

communicates with the interconnect fabric, such as an and removable media, such as magnetic, optical or magnetic 

Ethernet, through line 214. An audio codec 203 receives optical storage systems or any other available mass storage 

audio data on interface 216 and is coupled to block 202. 25 technology. Bus 418 may contain, for example, thirty-two 

USB data communication is provided on lines 213 to USB address lines for addressing video memory 414 or main 

controller 201. memory 415. The system bus 418 also includes, for 

An embedded processor 204 may be, for example, a example, a 64-bit data bus for transferring data between and 

Sparc2ep with coupled flash memory 205 and DRAM 206. among the components, such as processor 413, main 

TTie USB controller 201, network controller 202 and embed- 30 memory 415, video memory 414 and mass storage 412. 

ded processor 204 are all coupled to the PCI bus 212. Also Alternatively, multiplex data/address lines may be used 

coupled to the PCI 212 is the video controller 209. The video instead of separate data and address lines, 
controller 209 may be for example, an ATI Ragel28 frame In one embodiment of the invention, the processor 413 is 

buffer controller (or any other suitable controller) that pro- a microprocessor manufactured by Sun Microsystems, Inc., 

vides SVGA output on line 215. NTSC or PAL data is 35 such as the SPARC™ microprocessor, or a microprocessor 

provided into the video controller through video decoder manufactured by Motorola, such as the 680X0 processor, or 

210. A smartcard interface 208 may also be coupled to the a microprocessor manufactured by Intel, such as the 80X86, 

video controller 209. or Pentium processor. However, any other suitable micro- 

Allematively, the HID can be implemented using a single processor or microcomputer may be utilized. Main memory 

chip solution including the necessary processing capability. 40 415 is comprised of dynamic random access memory 

This architecture or system is described in greater detail (DRAM). \^deo memory 414 is a dual-ported video random 

in U.S. patent application Ser. No. 09/063^35, assigned to access memory. One port of the video memory 414 is 

the present assignee, filed Apr. 20, 1998, entitled "Method coupled to video amplifier 416. The video amplifier 416 is 

and Apparatus For Providing A Virtual Desktop System used to drive the cathode ray tube (CRT) raster monitor or 

Architecture" incorporated herein by reference. 45 display 417. Video amplifier 416 is well known in the art and 

The method described above has many advantages when may be implemented by any suitable apparatus. This cir- 
applied to a system such as that described above. In the cuitry converts pixel data stored in video memory 414 to a 
system described above, a user may move between HIDs raster signal suitable for use by monitor 417. Monitor 417 is 
102. One HID may have an attached Russian-language a type of monitor suitable for displaying graphic images, 
keyboard 124, and another an English-language keyboard, 50 Computer 400 may also include a commimication inter- 
In the system described above, the system is arranged to face 420 coupled to bus 418. Communication interface 420 
"remember*' user-settings, such as by use of a smartcard provides a two-way data communication coupling via a 
associated with the interface 208, In this arrangement, if a network link 421 to a local network 422. For example, if 
user first accesses the system with the HID having the communication interface 420 is an integrated services digital 
connected English-language keyboard 124, when a user 55 network (ISDN) card or a modem, communication interface 
moves to another HID, the system will associate as one 420 provides a data communication connection to the cor- 
setting for the user that the user is inputting data from an responding type of telephone line, which comprises part of 
English-language keyboard, even if such is not the case. In network link 421. If communication interface 420 is a local 
accordance with the present invention, when the user moves area network (LAN) card, communication interface 420 
to another HID, such as the one having the Russian-language 60 provides a data communication connection via network link 
keyboard 124, the computer (in this case a service 110,111 421 to a compatible LAN. Wireless links are also possible, 
etc.) will automatically be reconfigured at the time of the In any such implementation, communication interface 420 
first key input to match the keyboard change. sends and receives electrical, electromagnetic or optical 

As stated above, the invention has applicability to a wide signals which carry digital data streams representing various 

range of devices other than just the system described above. 65 types of information. 

For example, the invention is applicable to general purpose Network link 421 typically provides data communication 

computer 400 such as that illustrated in FIG. 4. through one or more networks to other data devices. For 
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example, network link 421 may provide a connection 
through local network 422 to local server computer 423 or 
to data equipment operated by an Internet Service Provider 
(ISP) 424. ISP 424 in turn provides data communication 
services through the world wide packet data communication 5 
network now commonly referred to as the "Internet" 425. 
Local network 422 and Internet 425 both use electrical, 
electromagnetic or optical signals which carry digital data 
streams. The signals through the various networks and the 
signals on network link 421 and through communication lO 
interface 420, which carry the digital data to and &om 
computer 400, are exemplary forms of carrier waves trans- 
porting the information. 

Computer 400 can send messages and receive data, 
including program code, through the network(s), network 15 
link 421, and communication interface 420. In the Internet 
example, remote server computer 426 might transmit a 
requested code for an appHcation program through Internet 
425, ISP 424, local network 422 and communication inter- 
face 420. 20 

The received code may be executed by processor 413 as 
it is received, and/or stored in mass storage 412, or other 
non-volatile storage for later execution. In this manner, 
computer 400 may obtain application code in the form of a 
carrier wave. 25 

Application code may be embodied in any form of 
computer program product. A computer program product 
comprises a medium configured to store or transport com- 
puter readable code, or in which computer readable code 
may be embedded. Some examples of computer program 30 
products are CD-ROM disks, ROM cards, floppy disks, 
magnetic tapes, computer hard drives, servers on a network, 
and carrier waves. 

The computer systems and devices described above are 
for purposes of example only. An embodiment of the inven- 35 
tion may be implemented in any type of computer system or 
programming or processing environment. 

As will be appreciated by those of skill in the art, there are 
a wide variety of configurations for hardware and software 
for accomplishing the method of the invention other than 40 
that described above. 

Of course, the foregoing description is that of preferred 
embodiments of the invention, and various changes and 
modifications may be made without departing from the spirit 
and scope of the invention, as defined by the claims. 45 

What is claimed is: 

1. A method of configuring a server based on a code 
provided by a Human Interface Device (HID) comprising 
the steps of: 

connecting said server to said HID via an interconnect 50 
fabric; 

accepting by said server an input from said HID; 
providing a code associated with a peripheral device 

connected with said HID to said server in association 

with said input; 
determining if a configuration of said server corresponds 

to a configuration corresponding to said provided code; 

and 

dynamically reconfiguring said server to a new configu- 60 
ration associated with said provided code if said server 
is not already configured in accordance with said 
provided code. 

2. The method in accordance with claim 1 wherein said 
reconfiguration step is prospective. 65 

3. The method in accordance with claim 1 wherein said 
reconfiguration step comprises reconfiguring previously 



55 



entered information in accordance with a prior configuration 
to match said new configuration. 

4. The method in accordance with claim 1 further com- 
prising: 

associating a user using said peripheral device with said 

new configuration; 
reconfiguring said server with said new configuration 

associated with said user when said user moves to a 

second HID; 

accepting by said server a second input from said second 
HID; 

providing a second code associated with a second periph- 
eral device cormected with said second HID to said 
server in association with said second input; 

determining if said new configuration of said server 
corresponds to a configuration corresponding to said 
provided second code; and 

dynamically reconfiguring said server to a second new 
configuration associated with said provided second 
code if said server is not akeady configured in accor- 
dance with said provided second code. 

5. The method in accordance with claim 1 wherein said 
peripheral device is a keyboard and wherein said input 
comprises a key input associated with said keyboard. 

6. The method in accordance with claim 1 wherein said 
step of providing said code comprises transmitting said code 
with a keyboard code associated with a key of a keyboard 
depressed during said input step. 

7. The method in accordance with claim 1 wherein said 
code comprises a code indicating a country associated with 
a keyboard. 

8. The method in accordance with claim 1 wherein said 
code comprises a code indicating a language associated with 
a keyboard. 

9. The method in accordance with claim 8 wherein said 
reconfiguration step comprises changing text information 
displayed by said HID into said language. 

10. The method in accordance with claim 1 wherein said 
server provides a computational service to said HID, said 
HID receives and displays data fi:om said server, and said 
peripheral device comprises a keyboard for entering data to 
said server via said HID. 

11. The method in accordance with claim 10 wherein said 
interconnect fabric comprises a local area network. 

12. The method in accordance with claim 11 further 
comprising: 

associating a user using said keyboard with said new 

configuration; and 
reconfiguring said server with said new configuration 

associated with said user when said user moves to a 

second HID connected with said server via said local 

area network. 

13. A computing system comprising: 
a network; 

a server; 

a Human Interface Device (HID) connected to said server 

via said network; and 
a computer usable medium having computer readable 

program code embodied therein for configuring said 

server based on a code provided by a peripheral device 

connected to said HID comprising: 

computer readable program code configured to caiise 
said server to accept a code associated with an input 
from said peripheral device to said HID; 

computer readable program code configured to cause 
said server to determine if a configuration of said 
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server corresponds to a configuration corresponding 
to said associated code; and 
computer readable program code configured to 
dynamically reconfigure said server to a configura- 
tion associated with said associated code if said 5 
server is not already configured in accordance with 
said associated code. 

14. The computing system in accordance with claim 13 
wherein said code associated with an input from said periph- 
eral device to said HID comprises an arrangement of a lo 
keyboard. 

15. The computing system in accordance with claim 13 
wherein said code associated with an input from said periph- 
eral device to said HID comprises a keyboard code. 

16. The computing system in accordance with claim 13 15 
wherein said computer readable program code is further 
configured to change a language of displayed text provided 
from said server to said HID in accordance with said 
reconfiguration. 

17. A computing system comprising: 20 
first and second Human Interface Devices (HID's) for 

receiving data and displaying data; 
a network connected to said first and second HID's; 
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means for providing computational services to said HID's 
via said network, wherein said providing means is 
physically separated from said HID's; 

an input device associated with said first HID; 

a transmitting device for automatically transmitting to 
said providing means a code corresponding to a char- 
acteristic of said input device in association with each 
input from a user to said input device; and 

means for dynamically configuring said computing sys- 
tem to a configuration corresponding to said code. 

18. ITie computing system in accordance with claim 17 
further comprising: 

means for associating said user with said configuration 
when said user moves to said second HID. 

19. The computing system in accordance with claim 17 
wherein said input device comprises a keyboard and wherein 
said code comprises information indicating a language. 

20. The computing system in accordance with claim 17 
wherein said network comprises an Ethernet and wherein 
said HID's and said processing means are connected via said 
Ethernet. 

***** 
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